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DETAILED ACTION 

This Office Action is responsive to communication filed 7/26/2004. 
Currently claims 1-24, 26-28, and 32 are pending . Claims 25 and 29-31 have 
been cancelled. 

The text of those sections of Title 35, U.S. Code not included in this action 
can be found in a prior Office action. 

Claim Rejections - 35 USC § 103 

Claims 1-24, 26-28, and 32 stand rejected under 35 U.S.C. 103(a) as 
being unpatentable overBhagat (US 2002/0016880) in view of standard 
exception practice in ARM processors, as evidenced by "ARM application note 
25: Exception tiandling on the ARM (including thumb-aware processors)" ("Note 
25", hereinafter), further in view of "ARM application note 31: using 
embeddedlCE" ("Note 31", hereinafter). 

Regarding claim 1 , Bhagat discloses the interrupt vector table with first 
and second vector addresses executable, the first vector address preceding the 
second vector address in the vector table (e.g., paragraph [0027]), providing a 
common interrupt dispatcher (e.g., paragraph [0043], "common routine"), 
inserting an instruction into the first vector address that disables the first vector 
address (e.g., paragraph [0027]), inserting an other instruction that branches to 
the common interrupt dispatcher, providing the common interrupt dispatcher with 
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an interrupt routine (e.g., paragraph [0026], "ISR instruction"), and then re- 
enables the second interrupt modes, wherein requests are processed without 
interruption (e.g., paragraph [0027], "globally disable"), 

Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however 
Examiner takes Official Notice that this is a standard practice in ARM interrupt 
processing as evidenced by Note 25. Note 25 discloses that interrupts are 
disabled and only enabled after interrupt processing (e.g., p. 22). It would be 
obvious to combine the Note with Bhagat because the Note discloses standard 
practical details of exception handling in an ARM processor which are 
advantageously adhered to when exception handling in an ARM processor. 
Therefore it would be obvious to one of ordinary skill in the art to combine Bhagat 
with standard practice of ARM exception handling to obtain the claimed 
invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 11-12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Regarding claim 2, Bhagat also discloses inserting a single instruction that 
disables both interrupt modes (paragraph [0027], "globally disable"). Bhagat 
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does not expressly mention a single instruction by itself accomplishing this; 
however, this is disclosed by Note 31 (e.g., p. 12. "ORR r13, r13, OxCO"). 

Regarding claim 3, Bhagat also discloses re-enabling the interrupt modes 
(e.g., paragraph [0029]). 

Regarding claim 4, Bhagat also discloses determining whether a received 
interrupt was the first or second type (e.g., paragraph [0031]). 

Regarding claim 5, Bhagat also discloses checking the mode identifier 
(e.g., paragraph [0048]). 

Regarding claim 6, Bhagat also discloses where an interrupt routine with 
an instruction branches to the first and second interrupt handlers (e.g., paragraph 
[0043]). 

Regarding claim 7, Bhagat also discloses the IRQ and FIQ interrupt types 
(e.g., paragraph [0037]). 

Regarding claim 8, Bhagat discloses the single instruction (e.g., paragraph 
[0027], "globally disable"). Bhagat does not expressly mention a single 
instruction by itself accomplishing this; however, this is disclosed by Note 31 
(e.g., p. 12, "ORR r13, r13, OxCO"). 

Regarding claim 9, Bhagat discloses providing a common interrupt 
handler (e.g., paragraph [0043]), inserting into an IRQ vector address of an 
interrupt vector table, an instruction that disables an FIQ interrupt mode (e.g., 
paragraph [0028], "global disable may be enforced"), inserting at the FIQ vector 
address an instruction that branches to the common interrupt dispatcher (e.g., 
paragraph [0043]), providing the common interrupt dispatcher with an interrupt 
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routine that processes an interrupt and the re-enables the FIQ interrupt mode 
(e.g., paragraph [0029]), processing interrupts without interruption (e.g., 
paragraph [0029]). 

Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however 
Examiner takes Official Notice that this is a standard practice in ARM interrupt 
processing as evidenced by Note 25. Note 25 discloses that interrupts are 
disabled and only enabled after interrupt processing (e.g., p. 22). It would be 
obvious to combine the Note with Bhagat because the Note discloses standard 
practical details of exception handling in an ARM processor which are 
advantageously adhered to when exception handling in an ARM processor. 
Therefore it would be obvious to one of ordinary skill in the art to combine Bhagat 
with standard practice of ARM exception handling to obtain the claimed 
invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 11-12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Regarding claim 10, Bhagat also discloses inserting a single instruction 
that disables both interrupt modes (paragraph [0027], "globally disable"). Bhagat 
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does not expressly mention a single instruction by itself accomplislning this; 
however, this is disclosed by Note 31 (e.g., p. 12, "ORR r13, r13, OxCO"). 

Regarding claim 1 1 , Bhagat also discloses re-enabling the interrupt 
modes (e.g., paragraph [0029]). 

Regarding claim 12, Bhagat also discloses determining whether a 
received interrupt was an IRQ or an FIQ interrupt (e.g., Figure 2, "204", "206"). 

Regarding claim 13, Bhagat also discloses checking the mode identifier 
(e.g., paragraph [0031]). 

Regarding claim 14, Bhagat also discloses where an interrupt routine with 
an instruction branches to the FIQ and IRQ interrupt handlers (e.g., paragraph 
[0043]; Figure 3, "310", "318"). 

Regarding claim 15, Bhagat discloses providing a common interrupt 
handler that checks a mode ideritifier to determine whether of first or second type 
(e.g., Figure 2, "204", "206"), inserting and executing another instruction that 
branches to the common interrupt handler (e.g., paragraph [0027]), branching to 
the first vector address, receiving an interrupt of the first type and setting the 
mode identifier to indicate an interrupt of the first type was received (e.g.. Figure 
3, "302"), inserting into a first vector address an instruction that disables 
subsequent interrupts of the first and second type (e.g., paragraph [0029]), 
executing an instruction to disable first and second type interrupts (e.g., 
paragraph [0029]), processing the interrupt of the first type with the common 
interrupt dispatcher without interruptions and re-enabling first and second types 
(e.g., paragraph [0029]). 
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Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however 
Examiner takes Official Notice that this is a standard practice in ARM interrupt 
processing as evidenced by Note 25, Note 25 discloses that interrupts are 
disabled and only enabled after interrupt processing (e.g., p. 22). It would be 
obvious to combine the Note with Bhagat because the Note discloses standard 
practical details of exception handling in an ARM processor which are 
advantageously adhered to when exception handling in an ARM processor. 
Therefore it would be obvious to one of ordinary skill in the art to combine Bhagat 
with standard practice of ARM exception handling to obtain the claimed 
invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 11-12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Regarding claim 16, Bhagat also discloses first and second types as IRQ 
and FIQ (e.g., Figure 2). 

Regarding claim 17, Bhagat discloses providing a common interrupt 
handler that checks a mode identifier to determine whether of first or second type 
(e.g., Figure 2, "204", "206"), inserting at the second vector address and 
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branching and executing another instruction that branches to the connmon 
interrupt handler (e.g., paragraph [0027]). 

Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however 
Examiner takes Official Notice that this is a standard practice in ARM interrupt 
processing as evidenced by Note 25. Note 25 discloses that interrupts are 
disabled and only enabled after interrupt processing (e.g., p. 22). It would be 
obvious to combine the Note with Bhagat because the Note discloses standard 
practical details of exception handling in an ARM processor which are 
advantageously adhered to when exception handling in an ARM processor. 
Therefore it would be obvious to one of ordinary skill in the art to combine Bhagat 
with standard practice of ARM exception handling to obtain the claimed 
invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 11-12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Regarding claim 18. Bhagat also discloses first and second types as IRQ 
and FIQ (e.g., Figure 2). 
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Regarding claim 19, Bhagat discloses an instruction that disables first and 
second interrupt types, disposed in a first vector address of an internjpt vector 
table executable upon receipt of an interrupt of the first type (e.g., paragraph 
[0029]). an other instruction at the second address that branches to a connmon 
interrupt handler (e.g., paragraph [0027]), a common interrupt handler that 
checks a mode identifier to determine whether of first or second type (e.g., Figure 
2, "204", "206"), processes the interrupt and re-enables the first and second 
interrupt types (e.g., paragraph [0029]). Bhagat does not expressly mention a 
single instruction by itself accomplishing this; however, this is disclosed by Note 
31 (pp. 11-12). It would be obvious to combine Note 31 with Bhagat because 
Note 31 teaches specific instruction details in the vector table that allow common 
interrupt handling in an ARM processor, such as the common interrupt handler of 
Bhagat. Therefore it would be obvious to one of ordinary skill in the art to 
combine Note 31 with Bhagat to obtain the claimed invention. 

Regarding claim 20, Bhagat also discloses processing the interrupts 
without interruption (e.g., paragraph [0029]). 

Regarding claim 21, Bhagat also discloses first and second types as IRQ 
and FIQ (e.g., Figure 2). 

Regarding claim 22, Bhagat discloses providing the claim 21 system (e.g., 
Figure 2), executing a single instruction to disable IRQ and FIQ interrupts and re- 
enabling IRQ and FIQ interrupts (e.g., paragraph [0029]), executing an 
instruction to branch to the common interrupt handler (e.g., paragraph [0027]) 
and processing the IRQ without interruption (e.g., paragraph [0029]) executing a 
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single instruction receiving an IRQ interrupt, setting the mode identifier, and 
branching to an IRQ vector address (e.g., Figure 3, "302"). 

Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however 
Examiner takes Official Notice that this is a standard practice in ARM interrupt 
processing as evidenced by the ARM Application Note. The Note discloses that 
interrupts are disabled and only enabled after interrupt processing (e.g., p. 22). It 
would be obvious to combine the Note with Bhagat because the Note discloses 
standard practical details of exception handling in an ARM processor which are 
advantageously adhered to when exception handling in an ARM processor. 
Therefore it would be obvious to one of ordinary skill in the art to combine Bhagat 
with standard practice of ARM exception handling to obtain the claimed 
invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 11-12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Regarding claim 23. Bhagat discloses providing the system of claim 21 
(e.g., Figure 2), receiving an FIQ interrupt, setting the mode identifier and 
executing the instruction at the FIQ vector to branch to ihe common interrupt 
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dispatcher (e.g., Figure 2), and processing the FIQ interrupt without interruption 
(e.g., paragraph [0029]). 

Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however 
Examiner takes Official Notice that this is a standard practice in ARM interrupt 
processing as evidenced by Note 25. Note 25 discloses that interrupts are 
disabled and only enabled after interrupt processing (e.g., p. 22). It would be 
obvious to combine the Note with Bhagat because the Note discloses standard 
practical details of exception handling in an ARM processor which are 
advantageously adhered to when exception handling in an ARM processor. 
Therefore it would be obvious to one of ordinary skill in the art to combine Bhagat 
with standard practice of ARM exception handling to obtain the claimed 
invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 1 1-12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Regarding claim 24, Bhagat discloses an instruction that disables first and 
second interrupt types (e.g.. paragraph [0029]), an instruction that branches to a 
common interrupt dispatcher (e.g., paragraph [0027]), a common interrupt 
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dispatcher that checks a mode identifier to determine whether a received 
interrupt was of the first or second type and processes the interrupt (e.g., 
paragraph [0027]). 

Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however 
Examiner takes Official Notice that this is a standard practice in ARM interrupt 
processing as evidenced by Note 25. Note 25 discloses that interrupts are 
disabled and only enabled after interrupt processing (e.g., p. 22). It would be 
obvious to combine the Note with Bhagat because the Note discloses standard 
practical details of exception handling in an ARM processor which are 
advantageously adhered to when exception handling in an ARM processor. 
Therefore it would be obvious to one of ordinary skill in the art to combine Bhagat 
with standard practice of ARM exception handling to obtain the clainried 
invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 1 1-12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Regarding claim 26, Bhagat discloses code for a dispatcher for a 
processor with first and second interrupt modes, with the second higher than the 
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first and interrupt vector table with first and second vector addresses (e.g., 
paragraph [0030]), a mode status indicator (e.g.. Figure 3, "302"), code for 
inserting an instruction into the first vector address that disables first and second 
interrupts (e.g., paragraph [0029]), code for inserting an instruction that branches 
to a common interrupt dispatcher (e.g., paragraph [0027]), and code for providing 
the dispatcher with an interrupt routine that checks the mode identifier to 
determine which type (e.g., paragraph [0027]). 

Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however this is 
a standard practice in ARM interrupt processing as evidenced by the ARM 
Application Note. The Note discloses that interrupts are disabled and only 
enabled after interrupt processing (e.g., p. 22). It would be obvious to combine 
the Note with Bhagat because the Note discloses standard practical details of 
exception handling in an ARM processor which are advantageously adhered to 
when exception handling in an ARM processor. Therefore it would be obvious to 
one of ordinary skill in the art to combine Bhagat with standard practice of ARM 
exception handling to obtain the claimed invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 1 1 -12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
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would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Regarding claim 27, Bhagat also discloses branches first and second 
interrupts to first and second handlers (e.g., Figure 3, "318", "314"). 

Regarding claim 28, Bhagat also discloses IRQ and FIQ (e.g., Figure 2). 

Regarding claim 32, Bhagat discloses providing a processor with first and 
second interrupt modes to accept interrupt requests of first and second types 
(e.g.. Figure 2, "IRQ", "FIQ"), a mode status indicator (e.g., Figure 3, "302"), code 
for inserting an instruction into the first vector address that disables the first and 
second interrupts (e.g., paragraph [0029]), a processor to execute the instruction 
in the interrupt table without interruption (e.g., paragraph [0023]), providing a 
common interrupt dispatcher (e.g., paragraph [0027]), inserting an instruction that 
disables the second interrupt mode (e.g., paragraph [0029]), providing the 
common interrupt dispatcher with an interrupt routine that processes the interrupt 
and re-enables the second interrupt modes (e.g., paragraph [0029]). 

Bhagat also discloses a global enable (e.g., paragraph [0029]), but fails to 
expressly mention its use subsequent to processing the interrupt; however 
Examiner takes Official Notice that this is a standard practice in ARM interrupt 
processing as evidenced by Note 25. Note 25 discloses that interrupts are 
disabled and only enabled after interrupt processing (e.g., p. 22). It would be 
obvious to combine the Note with Bhagat because the Note discloses standard 
practical details of exception handling in an ARM processor which are 
advantageously adhered to when exception handling in an ARM processor. 
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Therefore it would be obvious to one of ordinary skill in the art to combine Bhagat 
with standard practice of ARM exception handling to obtain the claimed 
invention. 

Bhagat does not expressly mention a single instruction by itself 
accomplishing this; however, this is disclosed by Note 31 (pp. 11-12). It would 
be obvious to combine Note 31 with Bhagat because Note 31 teaches specific 
instruction details in the vector table that allow common interrupt handling in an 
ARM processor, such as the common interrupt handler of Bhagat. Therefore it 
would be obvious to one of ordinary skill in the art to combine Note 31 with 
Bhagat to obtain the claimed invention. 

Response to Arguments 

Applicant's arguments filed 7/26/04 have been fully considered but they 
are not persuasive. 

Rejections using Bhagat, and using Bhagat in view of widely used 
exception practice have been withdrawn, in response to amendatory language. 
However the rejection supra has been maintained. 

Regarding claims 1. 9, 15, 17, 19, 22-24, 26 and 32, Applicant argues that 
Bhagat appears to disclose interrupt merging, but it "does not do so at the chip or 
processor level". Examiner agrees; however, in the rejection maintained supra, 
Examiner relies on Note 31 for this feature. 
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Regarding the use of Note 31 (full citation supra), Applicant argues that 
Note 31 "is not intended to be an example of how to initialize vectors from a 
running program. It also does not attempt to describe a process for merging 
interrupt streams received from IRQ and FIQ devices at IRQ and FIQ vectors" (p. 
23); however, Examiner relies not on Note 31 , but rather on Bhagat for this 
feature. 

Applicant argues in the sequel that "[t]his Note [31] includes an exemplary 
code fragment that places an interrupt handler at the FIQ vector address (0x1 C). 
This example uses a Move to Status Register instruction to disable interrupts. 
However, this instruction is placed at the FIQ vector address rather than at the 
IRQ vector address as taught by Applicants. Instead, the example places a No- 
Operation (NOP) instruction at the IRQ address (0x18).,.. Although the NOP may 
inherently allow an IRQ exception to fall through to the FIQ address, it would do 
so without ensuring that the FIQ interrupt is disabled first" (p. 24). Examiner 
concurs; however, Examiner relies on Note 31 specifically to teach the use of a 
disable command, which instruction at 0x1 C indisputably is, in place of the 
conventional branch, and to allow the processing to fall through to the next 
contiguous instruction. Although it is conventional to place a branch at the vector 
table address, it is a common alternative practice in assembly coding to use fall 
through instructions in vector tables. Note 31 teaches precisely this practice 
(used at both the IRQ and FIQ vector addresses 0x18 and 0x1 C), and is thus 
relied upon in the above rejection to teach the fall through technique, as well as 
to teach the particular use of the disable interrupt command as the fall through 
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command. These implementation details taught by Note 31 are deemed 
appropriately combined with the general disclosure of Bhagat in the rejection 
supra. 

Thus the rejection of claims 1-32 is maintained. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Clifford H Knoll whose telephone number is 
703-305-8656. The examiner can normally be reached on M-F 0630-1500. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mark H Rinehart can be reached on 703-305-4815. The 
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